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one of about 12% and 7%, respectively. The Heckman sample selection model returns a slightly higher sample selection corrected wage penalty, supporting not only the job competition and job assignment models, but also the human capital model. Other concurrent statistical tests point to the difficulty that the educational system faces in providing work-related skills to graduates.
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Introduction
Despite the recent dramatic rise in the supply of graduates in the youngest cohorts (25-34 years old) from just over 10% to about 24% in the last two decades, both the supply of and the demand for skills remain lower in Italy than the EU average (OECD, various years). However, there is growing concern that the increased supply of skills in a period of stagnation of productivity growth might be causing a further increase in the proportion of young people forced to work in positions that are below their educational level or that underuse their skills. In a recent study by Cedefop for the European Commission (2013: Chart 7), with over 20% of overqualified graduates, Italy is in 6 th position within the EU27, despite the fact of being the last in terms of tertiary education attainment. The case of Italy -increasing supply of skills in a period of persistent economic crisis -is indicative of a number of other EU countries, especially those located in the Southern peripheral areas, where the supply of skills is on the rise, despite the insufficient demand for skills. The lack of systematic and homogeneous information does not allow us to fully assess the extent to which the educational mismatch has changed over recent years and as a consequence of the economic crisis, but it allows us delivering the most vivid, clear and reliable assessment of the extent, determinants and consequences of the educational mismatch in the country.
To do so, we provide the first available study based on the AlmaLaurea database. As further discussed in the data section, this is by far the best available source of statistical information in the country, as it covers a large number of Italian universities. In addition, AlmaLaurea contains a wealth of information about the quality of education and the overall process of school-to-work transition, which is unavailable in other data banks. This allows us to elaborate not only a very detailed and comprehensive analysis of the determinants and consequences of the mismatch, but also a new interpretation of it outlining the way in which the university-to-work transition is organized. In fact, one of the main points of this paper is that the relatively high share of mismatched graduates typical of Italy could be due not only to an excess supply of (or a low demand for) graduates, but also (or rather) to the lack of work-related skills of graduates and to the difficulty of the school-to-work transition system in providing skills which can be used in business.
The new interpretation we provide is likely to apply not only to the Italian case but to all southern European countries and, more generally, to all countries where the educational system is sequential (rather than dual), hence assuming its mission to be solely the provision of general education rather than human capital as a whole (for the USA, see Cappelli, 2015;  for a crosscountry perspective, Pastore, 2014) . The effectiveness of this system in preventing the educational mismatch relies heavily on the quality of graduate training and early labour market experiences. However, the high degree of labour market rigidity, the recent precariousness of early labour market experiences and the low expenditure in pro-active schemes make early labour market experiences relatively unsuccessful.
Furthermore, our conclusion regarding the Italian case is perfectly in line with some recent interpretations of overeducation not as a departure from, but, conversely, as indirect confirmation of the assumptions and conclusions of the human capital theory (see, in particular, Leuven and Oosterbeek, 2011; Verhaest and Van der Velden, 2013) .The second and also the most important contribution of this paper consists of proposing a new interpretation of the Heckman procedure to control for sample selection bias used for estimating the wage penalty of overeducation.. In fact, we extend to the case of overeducation the previous analyses by Nicaise (2001) relative to the determinants of the reservation wage. We submit that the Heckman sample selection procedure can be used as a screening device to choose among different theoretical interpretations of overeducation. An increase of the OLS base coefficient would be suggestive of a lower skill level of the non-employed, which is consistent with the assumptions of the job competition, job assignment and human capital model; vice versa, a reduction in the OLS base coefficient would be suggestive of a higher unobserved skill level of the nonemployed, which is consistent only with the assumptions of the job search model.
Although the Heckman procedure has already been used in the context of estimating the wage penalty associated to overeducation (Sloane et al., 1999; Dolton and Vignoles, 2000; Cutillo and Di Pietro, 2006) , no previous study has brought to the fore, as we do in this paper, the correct interpretation of the key coefficients obtained from the Heckman procedure in terms of the different theories of overeducation. This is a contribution, which is relevant not only for the overeducation literature, but also for the applied statistics and econometrics literature as well. Generally speaking, theoretical and econometric modelling follow parallel lines, but here we build a bridge between them.
Based on our empirical analysis of the AlmaLaurea databank, we find that the job search model should be discarded in favor of the other three models. Further empirical evidence has been also used to detect the preferred one among the three models selected as based on the Heckman procedure. In fact, the job competition and job assignment models assume that the probability to be overeducated is equal across individuals with the same level of human capital; vice versa, according to the human capital model, overeducation arises because of a lower quality of human capital, due, in the Italian case, to the lack of work-related competences. We show that overeducation is indeed associated with a lower quality of human capital, as shown in the analysis on the determinants of overeducation. In turn, this allows us establishing a link between the analysis of the wage penalty associated to overeducation and that of the determinants of overeducation, which have been considered independent of each other previously.
This essay is structured as follows. Section one provides a short theoretical survey strictly aimed to define the grid of predictions for the subsequent empirical analysis. Section two summarizes the relevant empirical literature on the Italian case. Section three delivers the new interpretation of the Heckman procedure in terms of alternative theoretical explanations of overeducation, as discussed in section one. Section four describes the AlmaLaurea data in detail.
Section five presents the main findings of the empirical analysis. After the descriptives, we investigate, firstly, the determinants of overeducation and overskilling by Logit and, then, we estimate the conditional wage penalty using OLS. In the subsequent subsection, we present the results of the Heckit econometric specification of the earnings equation. In the last subsection, we present and debate of several robustness checks. The concluding section also confers on possible policy suggestions to reduce the size of the educational mismatch.
1, Theoretical explanations of overeducation
Theories that explain overeducation include different conceptual constructs: a) the human capital model; b) the job competition model; c) the job assignment model; d) the job search model; e) and the career mobility theory (for more detailed surveys, see, Sloane 2003 , McGuinnes 2006 , Leuven and Oosterbeek 2011 . For shortness' sake this section will just shortly summarise these theories with the aim to just formulate testable predicitions for the empirical analysis of the ensuing sections.
Traditionally, overeducation has been considered an exception to the human capital model as it is associated to a mismatch and, therefore, to a market disequilibrium (see, for instance, Büchel et al., 2003) . According to this line of reasoning, it should be seen, hence, as a short term phenomenon since a sufficient degree of wage flexibility should restore any imbalances between supply and demand in the graduate labour market unless some persistent, often unobserved, low ability / skill problem affects the permanently overeducated.
However, as Leuven and Oosterbeek (2011) , argue, among others, overeducation does not need to represent a breach of the validity of the human capital model: in fact, overeducation could be conceived as a consequence of a lack of the work-related component of human capital, rather than a waste of human capital. Developing this intuition from an empirical point of view is one of the main achievements of this paper. We can reconcile overeducation with the human capital model by resorting to the point made by Gary Becker (1962) himself according to whom human capital does not include only general education, but also the general component of work experience and the component of work experience that is specifically attained by working for a sufficiently long period of time on a particular type of job. Now, overeducation could be seen as a consequence of a lack of skills that could be only acquired through work experience and this is typical of young people, despite their increasing educational level. In this theoretical framework, overeducation is not a consequence of an excess, but of insufficient human capital or human capital of inferior quality. Accordingly, overeducation could be seen as one of the forms of the lower return to this low quality of human capital in a logical chain which goes from a greater probability of non-employment and, in case of employment, of a greater probability to find jobs of lower quality, which are destined to diploma holders rather than university graduates. This allows us defining a very precise prediction regarding the definition of the estimated coefficients of the sample selection corrected measure of the wage penalty of overeducation, as will be further discussed in the methodological section.
One would expect hence that overeducation be greater where the educational system is of a sequential type, namely where the mission of the educational system is generating general education rather than all-round human capital, as it is instead the case of dual educational systems (for a detailed classification of school-to-work transition regimes, see Pastore, 2014) .
Lester C. Thurow (1979) brought to the fore for the first time the job competition model, which helps understanding the persistence of overeducation also among the adults. In this case, excess schooling is a consequence of the competition for jobs in presence of rigidity of the demand for highly educated labour that leads graduates to accumulate education in order to reach the best positions in the queue for the job. In this process, the amount of education acquired by workers is in some cases more than the amount actually requested to get or to do a job. The job competition model assumes that education does not necessarily increase productivity, but is more simply and essentially a signal of skills that job candidates transmit to their perspective employers. Again, here, the queue is due to high unemployment and the penalty for some of the university graduates is, first of all, to remain non-employed and, in case of employment, to experience overeducation. In the job competition model, there is no specific reason why some university graduates get the best jobs and others only low quality jobs or no job at all. It is a random process. Simply the labor market generates less graduate jobs than those requested and the most lucky will get the best jobs.
With the job assignment theory, Sattinger (1993) attempted to reconcile the two previous theories of human capital and job competition. Like the job competition model, the assignment model assumes that the graduate jobs available in the economy are limited, which implies that remuneration is job specific and partly independent of the human capital endowment of the individual; on the other hand, like the human capital theory, it assumes that with their investment in human capital individuals are able to compete for the best jobs and wages are bound to be influenced by the human capital level of individuals. Overeducation arises because wages will neither be entirely related only to attained schooling and other individual attributes, like in the human capital model, nor only to the nature of the job itself, like in the job competition model.
In its standard formulation, the job search theoretical model assumes, instead, that unemployment is largely a voluntary choice. People accept a job offer when it is associated to a wage higher than or equal to their reservation wages. The most skilled graduates have higher reservation wages and wait for a longer time than the least skilled graduates, who tend to choose the first job offer they can get, even if it involves overeducation, because of their lower reservation wage. Albrecht and Vroman (2002) , Dolado et al. (2009) and Carroll and Tani (2013) are examples of this stream of the literature.
Overeducation may result also from career mobility theories, which is linked to the old idea of overeducation as a breach of the human capital model (Sicherman and Galor, 1990; Buchel and Mertens, 2000) : wages tend to grow over time together with the work experience accumulated by individuals. It would be, therefore, physiological that firms and graduates generate job-worker matches with low earnings in the short run, but good career prospects in the long-run.
Opposite to this last approach is, however, the recent empirical literature which finds that skills under-utilization may also have a scarring effect, similar to unemployment and low pay jobs (Mavromaras et al., 2015;  and, on a similar vein, Congregado et al., 2016) . Baert et al. (2013) adopt the timing of events approach to identify a dynamic treatment effect of overeducation on future employment chances as foreseen by the career mobility theory using monthly calendar data from a representative sample of Flemish (Belgian) youth who started searching for a job right after leaving formal education. They find that, in fact, overeducation is a trap rather than a stepping stone. And nonetheless, Baert et al. (2014) find that the negative signal of overeducation is still less strong than that of unemployment.
Based on the previous discussion, we can formulate the following testable predictions or hypotheses (TH) for the empirical analysis, so as to form a sort of grid based on which we can select the preferred theoretical interpretation among all those now mentioned: This is a clear hypothesis, which is testable within the Heckamn smple selection framework, as shown in Section 3. In addition, H 0 can be further subdivided in two parts to disentangle the three models under H 0 : TH 00 :the overeducated possess a human capital of lower quality than average (Human capital model); TH 01 :the overeducated possess a human capital of the same quality as average (job competition model).
In fact, the case of the job assignment model is partly compatible with both H 00 and H 01 .
Last, but not least, also H 00 can be further subdivided into the case when the lower quality of human capital can be transient (career mobility theory) or permanent (human capital model).
The analysis of the determinants of overeducation will help us discriminate among these last hypotheses. The fact that most overeducated remain such for long after entering the labor market is indirect confirmation that for most people the lack of quality of the human capital is permanent.
A survey of the empirical literature
The empirical literature on Italy has especially highlighted the low level of both demand and supply of human capital in the country. With regard to the demand side, Manacorda and Petrongolo (2000) , among others, note that the production structure is still based on labour intensive traditional manufacturing. The origin of the educational mismatch could therefore be found in the weak demand for more educated workers as compared with the skill formation supplied by the educational system (Cainarca and Sgobbi, 2009) . With regard to the supply side, Checchi (2003) , Pastore (2012) and Franzini and Raitano (2012) , among others, note the lowest level and quality of educational attainment of young people as compared to the EU average.
A large amount of literature points to the inefficiency of the educational system in generating a sufficiently high level and diversified composition of skills to satisfy labour market demand. Ordine and Rose (2009) , for example, model the hypothesis that inefficient educational choices due to the different educational quality supplied by the universities can generate overeducation. It is mirrored not only in the low level of educational attainment, but also in dramatic social immobility. Tarvid's (2015) theoretical model shows that admission tests can be a better alternative to a general admission ceiling if one wants to reduce overeducation.
Educational attainment is especially low amongst the poorest segments of the population due to school tracking (see, among others, Checchi et al., 1999; Cappellari, 2004; Brunello and Checchi, 2007; Bratti et al., 2008; Checchi, 2010) . In addition, Caroleo and Pastore (2012) note a strong correlation between parents' educational attainment and that of their children by field of study, especially in those fields of study that give access to liberal professions. Despite the low level of tertiary education, the existing comparative evidence suggests a higher than average share of overeducated workers (European Commission, 2013). Cutillo and Di Pietro (2006) Ferrante (2010) uses AlmaLaurea data to assess the impact of a number of individual characteristics on the "effectiveness of the university degree" 1 in providing a job that is in line with the educational and skill level of the individual. He reports that the variables that correlate positively and significantly with the above indicator are: a high secondary school diploma with a grade of 55 to 60 out of 60; a high university final grade; a longer length of job search; undergoing some postgraduate training; holding a university degree in engineering, chemistry, pharmacy or law. The negative and statistically significant determinants include holding a diploma from a technical high school rather than a grammar school; having parents who belong to the working class; starting their career via starter or atypical working contracts, such as apprenticeships, internships or temporary contracts; holding an arts degree or a degree in education, psychology or social sciences.
A recent stream of the literature is highlighting the different chances of employment and overeducation by field of study. by looking at the experience of graduates from the University of Padua, Boccuzzo et al. (2016) stress the importance of choosing the "right major" at the beginning of the university career. Gaeta et al. (2017) find also a strong correlation of the chances of overeducation of Italian Ph.D. holders by field of study.
As in other countries, even if the return to education is still positive for the overeducated as compared to secondary high school diploma holders (Franzini and Raitano, 2012; Cainarca and Sgobbi, 2009 ) the overeducated nevertheless invariably get a wage penalty compared to their peers employed in positions for which they hold the required diploma (Sloane, 2003; Leuven and Oosterbeek 2011) . Moreover, generally speaking, the wage penalty for overskilling is smaller than that for overeducation (see, among others, McGuinness and Sloane, 2010) .
1 This is a special indicator created by AlmaLaurea by merging answers to the two questions available in the questionnaire on the educational mismatch (A16 and A17).
The wage penalty for overeducation/overskilling is found to be lower in Italy than in other countries and, in some cases, it is found to be statistically insignificant (Wasmer et al., 2005;  Ordine and Rose, 2009). Using the 2001 ISTAT survey on professional integration of graduates in 1998, Cutillo and Di Pietro (2006) find a wage penalty for university graduates ranging between 2.4% and 5.7%. Using Reflex data, McGuinness and Sloane (2010) find a wage penalty of about 10%. Interestingly, in the case of Italy, they find a higher wage penalty for the overskilled (-11%) than for the overeducated (-4%), the latter being statistically insignificant.
On the contrary, using the ECHP data set, Bàrcena-Matìn et al. (2012) find that the pay penalty of the overskilled is not statistically significant in Italy. Using the ISFOL PLUS data, Aina and Pastore (2012) find a wage penalty associated with overeducation of about 20%, slightly higher than in previous studies.
After controlling for sample selection bias, most authors find that the wage penalty associated with overeducation increases with respect to the OLS baseline estimates in absolute value, which lends support to the job competition, job assignment and, above all, human capital models, as based on our interpretation of the Heckman procedure explained later. Sloane et al. (1999) and Dolton and Vignoles (2000) are, to our knowledge, among the first to use the sample selection procedure to detect the existence of omitted heterogeneity of the non-employed as compared to the employed. Interestingly, similar to us, they find only a small increase in the coefficient of the overeducation variable. Using an ISTAT survey carried out in 2001 on graduates in 1998, Cutillo and Di Pietro (2006) find only a small impact of sample selection bias on the coefficient of overeducation.
The issue of the endogeneity of overeducation due to unobserved heterogeneity of the overeducated or to other factors, such as measurement errors, is not addressed here due to the lack of appropriate longitudinal data. In the past, endogeneity has been handled in different ways in the estimates of wage penalty associated to overeducation: fixed effects regressions (Bauer, 2002; Cutillo and Di Pietro, 2006) ; IV estimates within the context of cross-section data (Korpi and Tåhlin, 2009) ; and, more recently, the direct inclusion of ability controls to catch differences in skill levels between the overeducated and the rest of the sample (Allen and Van der Velden, 2001; Korpi and Tåhlin, 2009 ). Kleibrink (2016) uses all of these methods.
It is common knowledge in this literature, however, that it is impossible to address appropriately endogeneity issues in the context of cross-section data. The reason why this is the case is that overeducation and wages are two sides of the same coin: a given labour market match. It Is impossible then to disentangle one from the other and there is hence no variable able to satisfy both the conditions for the implementation of IV analysis, and especially the exclusion restriction 2 .
Methodology
A simplified variety of the Verdugo and Verdugo (1989) version of the classical ORU specification (Over-, Required, and Undereducation), in which the usual Mincerian earnings equation is augmented by overeducation and/or overskilling dummies, provides the empirical framework for estimating the wage penalty 3 :
where Ln w i is the natural logarithm of the net monthly wage for an individual i, the X i 4 are a set of control variables assumed to affect earnings and the  j are their coefficients. O i is a dummy equal to one when the individual i is mismatched and r OLS is the estimated coefficient. u i is a disturbance term representing other forces which may not be explicitly measured, assumed independent of X i and O i . The latter dummy is here taken according to the specification adopted to mean overeducation, overskilling or different interactions of the two or with other variables.
The X, variables include controls for gender and marital status, nationality, type of high school diploma, the final grade at the university, the field of study, the time spent to get a degree, whether the graduate studied abroad, the type of post-graduate studies done, if any, whether they moved after graduation to find a job. The next section provides a more detailed list of regressors Many observers have raised the concern that simple OLS estimates might tend to under/overestimate the wage penalty associated with the educational mismatch. There might be, in fact, unobserved heterogeneity between overeducated and the rest of the sample of graduates (endogeneity bias) and, at the same time, between the employed and the non-employed (sample selection bias). As Kleibrink (2016) has recently shown, the first source of bias, the endogeneity bias, is generally addressed in three ways in the overeducation literature: 1) by means of longitudinal data, which however rely exclusively on the small group of those who change their educational matching and therefore is not very reliable in the case of overeducation (Korpi and 2 The AlmaLaurea data do have a longitudinal dimension, but it is not accessible for research purposes.
Tåhlin, 2009; Leuven and Oosterbeek, 2011) ; 2) by means of IV estimates, which, however, have also to face the lack of suitable instruments due to the strong link between the probability of being overeducated and the wage earned (Korpi and Tåhlin, 2009) ; 3) by controlling for the quality of human capital in the regression, as Kleibrink himself does by using different indicators of skill coming from the German Socio Economic Panel (GSOEP), and in particular the data from the International Adult Literacy Survey (IALS).
In the case of the AlmaLaurea data, unfortunately, approach 1) cannot be implemented due to the unavailability of the longitudinal dimension of the data; approach 2) has been tested in omitted estimates which are the result of considerable experimentation, using a large set of different instrumental variables none of which overcame the two conditions for being a good instrument and especially the exclusion restriction; and approach 3) is actually controlled for with a whole battery of proxies for the individual unobserved lower ability of the overeducated.
The latter point is, first, addressed by studying the determinants of overeducation and by showing that overeducation is generally associated on average with lower grades at school and at the university, lower educational background in terms of school tracking and of family background, delayed graduation, lower level of graduate training and studies and so on. We expect, in fact, that when adding the available proxies for individual ability and motivation the coefficient of overeducation in the OLS estimates reduces in absolute value, therefore confirming the assumption of endogeneity bias. This is what Kleibrink (2016) Several economists have proposed the Heckman (1979) sample selection procedure as an empirical model to address the issue of omitted heterogeneity of the non-employed and assess its impact on the wage effect of overeducation. Neglecting the non-employed might generate a bias on returns to education and also on the wage effect of the educational mismatch whose direction is in principle ambiguous (see, among others, Sloane et al., 1999; Dolton and Vignoles, 2000; Cutillo and Di Pietro, 2006) .
In the context of estimates of the reservation wage, Nicaise (2001) 
where r is now denoted with the superscript Heckit, to distinguish it from the corresponding OLS estimate; ρ is the correlation between the error terms of the main and of the participation equation and λ is the inverse Mills ratio evaluated at the mean of the covariates (Z), which include, in addition to the X, also one or more instrumental variables. When there is sample selection bias, the latter term should be included in the earnings equation to obtain unbiased estimates of the parameters of interest.
Two possibilities are in order:
As shown in panel (a) of Figure 1 , according to H 0 , OLS is underestimating the wage penalty associated with overeducation/overskilling. Only the most skilled overeducated (pink dots) are selected into employment. Once controlling for the least skilled and motivated among those experiencing the mismatch, the coefficient of the overeducation variable increases (green line). H 0 is consistent with the job competition and also the job assignment model 6 , whereas unemployment is high and hence dominated by the involuntary component. The most skilled are the first to get job offers and accept them as the best alternative. We argue here that, in fact, H 0 is also consistent with the human capital model, in as much as selection into employment refers to the graduates with the highest quality of human capital. The least skilled would be such because of their lack of work-related competences: their lower human capital tend to relegate them into non-employment.
As shown in panel (b) of Figure 1 , according to H 1 , OLS is overestimating the wage penalty associated with the educational mismatch. Only the least skilled overeducated are selected into employment (pink dots). Once controlling for the most skilled and motivated among those experiencing educational mismatch, the coefficient of the overeducation variable shrinks (green line). H 1 is consistent with the search theoretical models, whereas unemployment is assumed to be voluntary in nature and the most skilled graduates prefer to wait in the non-employment pool for the best job offer to arrive.
[ Figure 1 about here]
In addition, further empirical evidence has been also used to choose our preferred theoretical interpretation among the three selected as based on the Heckman procedure, namely the job competition, the job assignment and human capital model. Several concurrent empirical tests suggest us selecting the latter model, namely the human capital model, as the most appropriate, at least in our data, but it is likely that our conclusion apply more generally also to other countries and contexts, as previous studies also suggest similar estimated coefficients. In fact, the job competition and, to some extent, also the job assignment models, both assume that the overeducated have still the same level of human capital that the non-overeducated have. We show that this is not the case and that overeducation is associated with a lower quality of education. This is shown, above all, in the analysis of the determinants of overeducation of next section. In addition, we test whether the coefficient of overeducation is changing when including proxies for the skill level of the respondents, Kelibrink (2016) finds that after including IALS data on skills, the coefficient of overeducation becomes not statistically significant anymore, suggesting that most part of it was explained by the lower skill level of the overeducated. As Leuven and Oosterbeek (2011) also note, this would be consistent also with an interpretation in favor of endogeneity bias and, hence, of unobserved heterogeneity of the overeducated.
The new interpretation of the Heckman procedure prompted in this paper will allow us better understanding the nature and determinants of overeducation and, hence, better defining policy instruments to fight it and prevent the waste of private and public resources that it causes.
The AlmaLaurea data
This is the first study available using AlmaLaurea data to assess the extent of overeducation. AlmaLaurea is a consortium including a large and growing number of Italian universities 7 . Gathering very detailed information on several aspects of university education and the school-to-work transition of graduates, AlmaLaurea is the most important source of information for assessing the quality of tertiary education from a comparative perspective across athenaeums, faculties, provinces, fields of studies and so on.
Our sample is made up of pre-reform graduates (so-called "vecchio ordinamento"), who (Table 1) . This is by far the largest and most homogeneous sample of young graduates available in the country. In addition, it is a purpose specific sample survey to assess the quality of education and, hence, it reports comprehensive and very rich information on different aspects of the production of skills. Using a data set similar to ours, Bagues and Sylos Labini (2009, Table 1 shows that one year after graduation, the overskilled and the overeducated amounted to about 16.5% and 13.2% respectively, falling at a roughly constant rate to 11.4% and about 8.0% respectively at the end of the period under consideration. It means a reduction down to only about 69% and 61% of the original value 9 . In other words, the educational mismatch is not a transitory phenomenon for a large number of individuals, which is in line with the findings of a growing body of literature (Mavromaras et al., 2015; Congregado et al., 2016; Baert et al., 2013; Baert and Verhaest, 2014) .
Results
Size and composition of the sample
[ Table 1 about here]
The descriptive evidence highlights a massive and quite generalized disruption of the human capital that the university system has generated. Figure 2 reports the non-employment 9 Following the suggestion of one of the anonymous referees, we tried to assess whether this reduction in the share of overeducated and overskilled from 1 to 5 years after graduation was due to attrition and namely a higher than average rate of dropout from the survey of the overeducated. We have found that the share of dropouts from the survey by labor market status between 1 and 3 years, between 3 and 5 years and between 1 and 5 years is distributed quite similarly across labor market statuses, with only a slightly higher probability to dropout for the individuals who are both overeducated and overskilled. This suggests that the reduction in the share of overeducated / overskilled is not due to attrition.
shares by field of study, the share of overeducation and that of the well-matched graduates five years after obtaining a degree. The non-employment share is extremely high for most degrees, with an average of 40%. It ranges between a minimum of 27% in the case of engineering and a maximum of about 50% in the case of geology and biology. The low employment share of graduates in medicine is due to the fact that most medical doctors are still attending postgraduate schools.
A more accurate measure of the human capital waste is given by the sum of nonemployment and overeducation/overskilling (Baert and Verhaest, 2014) . Interestingly, it is quite common that the higher the non-employment share is, the higher is the share of the overeducated. Figure 2 displays the share of employed graduates who are overeducated and overskilled for each field of study, which appears to be undoubtedly one of the main factors, as also other studies have highlighted on Italy (Cutillo and Di Pietro, 2006; Boccuzzo et al., 2016; Gaeta et al. 2017 ) and elsewhere (Cappelli, 2015; Congregado et al. 2016 ). Overeducation ranges from zero or almost zero in the case of medicine, architecture, chemistry and pharmacy, engineering and sciences to more than 10% in the case of geology and biology (10.2%), physical education (12.2%), languages (13.2%), political and social sciences (14%) and literature (17.9%).
Overskilling follows roughly the same pattern with a share slightly higher for each field of study. Languages (16.5%), political sciences (18.4%), geology and biology (18.7%), physical education (20.7%) and literature (25%) present the highest percentages.
When looking at the productivity characteristics of the overeducated and overskilled versus the perfectly matched 10 , the former appear to have much lower quality of human capital, both in terms of education and work-related skills, which we explore in more depth in the next section.
[ Figure 2 and 3 about here] Table 2 reports odds ratios of the independent variables estimated by logit on the probability of being overeducated (column 1) or overskilled (column 2). Ceteris paribus, gender is a statistically significant (at a level of 5%) determinant of overskilling, but not of overeducation. Women are about 13 odds points more likely to be overskilled. Unreported estimates confirm that women have a statistically significant and higher non-conditional probability of both overeducation and overskilling, by about 15 and 36 odds points, 10 For the sake of brevity, we omit the table which is available on request from the authors.
Determinants
respectively. The gap dramatically shrinks when we include controls for human capital variables, pointing to their tendency to concentrate in those fields of study which are associated with a greater mismatch. Remarkable and stable gender segregation by fields of study is a wellknown characteristic of Italy and other countries (see, for instance, Triventi, 2010) .
Other individual characteristics, such as the civil status and having children at the time of graduation, seem to have little impact on the probability of being overeducated, probably because they might have changed five years from graduation.
The statistical significance of high school performance seems to confirm what a large amount of literature (see, among others, Brunello and Checchi, 2007; Caroleo and Pastore, 2012 ) says about the role of the family socio-economic background in affecting, through school tracking, the labour market performance of graduates. The same groups that are at a disadvantage in achieving higher education are also at a disadvantage in their access to the labour market and, we add here, frequently tend to experience educational mismatch. In fact, despite being completely free, the choice of the type of high school tends to reflect the social class of origin. People from a poor walk of life tend to choose technical or professional schools and, hence, experience problems in their educational career later on, also augmenting the chance of being overeducated in their working life. For these reasons, after controlling for their performance at high school, it should come as no surprise that the educational background of parents does not directly affect the probability of being mismatched. We have therefore excluded these variables in our final estimate.
Several aspects of an individual's educational quality correlate with the likelihood of experiencing a mismatch (as noted in Leuven and Oosterbek, 2011) . This is the case with the aforementioned field of study, the final grade and the time spent obtaining a degree. Fuoricorso graduates with a delay of two or more years have ceteris paribus a 50-odds-point greater chance than the in corso of experiencing educational mismatch (on this also see Aina and Pastore, 2012) .
The impact of the field of study is particularly important. All fields of study are associated with a higher chance of mismatch than engineering (the reference group). Particularly strong is the impact of holding a degree in literature, languages, physical education, political and social sciences, psychology and geology and biology. Only architecture and medicine are not statistically different from engineering. Overall, the quality of education, as measured by indicators of university performance, seems to be the most important determinant in the probability of being mismatched.
The localization of job search matters. The graduates who seek their job in the north, no matter whether west or east, experience a much lower probability of mismatch than their peers in the centre and even more so in the south. Moving abroad reduces the risk of overeducation, but not of overskilling, probably because of the country-specific content of some of the skills acquired in the educational system, which makes them less easy to transfer.
Interestingly, on-the-job training practices, attending some graduate schools and master degrees of level II reduce the risk of mismatch in a statistically significant manner. Masters of level I reduce the risk of overeducation, but not overskilling, which are positively affected by post-degree scholarships. Other post-degree programmes -such as the doctorate, other types of master degrees, internships, public training programmes and voluntary social work -are not statistically significant.
Overall, our findings seem to indirectly confirm rather than contradict the human capital model. In fact, the mismatch is strongly associated with characteristics denoting a low quality of human capital. In other words, while increasing in the educational dimension, the human capital of graduates does not sufficiently develop in terms of the skills which are directly requested in jobs for graduates. In other words, there is a demand for job-specific skills in the labour market which remains unsatisfied.
[ Table 2 about here]
As a robustness check we have also estimated the Heckprobit model of the determinants of overeducation / overskilling, since many individuals observed in 2010 are non-employed and this might possibly bias the coefficients of key regressors. The Heckprobit model is similar to the Heckit model explained above, but it has a probit model not only as selection equation, but also as main equation (Van de Ven abd Van Pragg, 1981) . This is necessary when the dependent variable is a dummy, like overeducation / overskilling. In omitted estimates of the Heckprobit model 11 , we do find evidence of a statistically significant correlation between the main (probit of overeducation / overskilling) and selection equation (probit of employment / nonemployment), since the estimated athrho is statistically significant in both estimates, relative to overeducation and overskilling, but the coefficients of key variables have the same statistical significance of the ones presented in the logistic regression ( We report different conditional estimates, of which the former do not include some of the measures available of the quality of human capital, which are instead included in the latter 14 . We refer in particular to: the final grade reported at the university; whether they delayed their graduation beyond the typical curricular years; whether they had some study abroad experience;
The wage effect
whether they had some form of off-or on-the-job training; whether they attended a graduate studies' program. The coefficients measuring the wage effect of overeducation and also overskilling are only marginally affected by the inclusion of these variables, though. This suggests that such measures of the quality of education cannot be compared to those available, for instance, in the GSOEP, so called IALS, used, for instance, by Kleibrink (2016) . The Author himself did not find any effect from including in the estimates more general measures of the quality of education coming from the GSOEP data.
[ Table 3 about here] Table 4 reports the results of the Heckit earnings equations specification as obtained by maximum likelihood simultaneous estimates, rather than the two-step procedure. It is the result 12 OLS and interval regressions are available on request from the authors. 13 The earnings equations include only 16,591 graduates because 796 workers do not report their wage, either out of apathy or because it is too low to report. 14 We thank one of the anonymous referees of the Journal for suggesting this further robustness check.
The Heckit estimates
of significant experimentation with different types of instruments and specifications. Results relative to different combinations of the mismatch are given in the last columns of Table 4 .
We apply the rule by which variables in the main and selection equation should be the same, except for some instrumental variables (Cameron and Trivedi, 2009 ). The latter should affect the probability of participating in the labour market, but not wages (exclusion restriction).
The typical IVs used in these cases, namely civil status and having children, influence wages as well, although they are not statistically significant determinants of the mismatch (Table 2) . This prevents us from using these as IVs. We include them, instead, in both equations.
As an alternative, we use the educational level of parents, based on the assumption that differences among graduates in the probability of finding a job are essentially linked to the socio-economic background of parents. This is a consequence of the weakness of other tools of job search that are able to equalize chances in the labour market 15 .
The arthrho variable, which indicates the correlation between the two equations, is negative and statistically significant, although to a lesser extent in the case of overskilling. The Wald test of independence between the main and selection equation confirms this result. In fact, it rejects the hypothesis H 0 with a high level of significance in the case of overeducation, but only at a 10% significance level in the case of overskilling. Overall, there are unobserved factors that affect the labour participation chances and, consequently, the reservation wage and also the wage received if employed. The same omitted result is obtained with the two-step estimates.
Following Ermisch and Wright (1994) , we do not attribute a special economic meaning to this negative coefficient of arthrho, since it can be due to several statistical properties of the estimated Heckman equation.
In the absence of other plausible instruments, we have also exploited as an instrument the strong non-linearity of the ML function, as Cameron and Trivedi (2009) suggest as an alternative to using instrumental variables which do not fully respect the two requirements of exogeneity and may, hence, generate bias of an unknown nature (Table 3 and 4). Unreported results again suggest that there is sample selection bias in the same direction of an increase in the coefficients.
[ Table 4 about here]
However, similarly to previous studies (Sloane et al., 1999; Dolton and Vignoles, 2000; Cutillo and Di Pietro, 2006) , the wage penalty associated with overeducation/overskilling increases only by about 1% in both cases. This finding could be partly due to the inadequacy of the available instruments in fully correcting for sample selection bias or also to the extreme flatness of the (entry) wage distribution, especially among a homogeneous sample like the one considered here. Taken at face value, though, our findings overall can be seen as evidence in support of the job competition and job assignment models instead of the job search model. In fact, it is also in line with our interpretation of Italian overeducation as based on the human capital model. In other words, the non-employed might have a low human capital level, supposedly, the work-related component. This conclusion is in line with the analysis of Section 5.2 regarding the determinants of overeducation, which points to the low quality of human capital of the overeducated.
Extensions and robustness checks
This section aims to extend previous findings and, at the same time, run some robustness checks. First, we test whether the impact of the educational mismatch n earnings is due more to overeducation only, overskilling only or to both, along the lines laid down in Mavromaras et al. (2013) and Pecoraro (2014) 16 . The case when an individual is, at the same time, overeducated and overskilled is called, sometimes, genuine overeducation, since only when the overeducated is also overskilled she is really experiencing a mismatch. First of all, we provide some summary statistics. Similar to Figure 2, Figure 4 reports the breakdown of the individuals experiencing one of these three type of mismatch by field of study. It shows that genuine overeducation is particularly sizeable for graduates in the fields where also overeducation has been found to be more sizeable, namely Physical education, Geology and Biology, Arts, Languages, Political and Social Sciences, and Psychology 17 .
[ Figure 4 about here] Table 5 reports coefficients of the wage penalty for overeducation only, overskilling only and overeducation and overskilling as based on different specifications of the earnings equation.
Confirming the finding of the previous literature, the estimates suggest that those experiencing both forms of mismatch also report the greatest wage penalty, both the unconditional (23.9% and 29.1%) and the conditional one: 13% with OLS and 16% with IR. Overeducation only also bears a relatively high wage penalty. Overskilling only, instead, is associated to a small wage penalty. In fact, the coefficient is not statistically significant in OLS estimates, while it still bears a 5% wage penalty in interval regressions. In all cases, the Heckman correction implies an increase in the coefficient which does not allow rejecting the H 0 of job competition, job assignment and human capital model.
[ Table 5 about here]
Next step consists of looking at the robustness of the restrictive definition adopted for overeducation and overskilling. Such definitions provided in the AlmaLaurea data are based on not perfectly comparable questions: the questions A16, for overskilling, and A17, for overeducation 18 . In particular, on the one hand, it is understandable the approach of defining overeducated those individuals answering to the Question A17 "it is neither required by law nor useful", and not overeducated those answering to the Question A17 "it is not required by law, but is in fact useful", On the other hand, though, classifying as not overskilled individuals answering to the Question A16 "they are little used", is quite different from the corresponding item in A17 "but is in fact useful". To test the stability of estimation results, it could be worth defining overskilled those individuals answering to the question A16 both item 2) and 3). We start from providing in Figure 5 the distribution of answers A16 (Panel (a)) and A17 (Panel (b)):
it is apparent that the share of overeducation goes up dramatically in both cases, namely up to about 40% for overeducation when one considers the answers 3) and 4) to question A17: and up to about 50% for overskilling when we consider together the answers 2) and 3).
We report in Model (2) in Table 5 also the results of estimates relative to the new definition of overskilling. As to be expected, comparison of the findings of Model (2) in Table 5 and of Column (2) in Table 3 shows that the extension of the group of the overskilled has further reduced the wage penalty associated to overskilling. This is quite obvious as it mirrors the tendency of the overskilled to be confused with the rest of the graduates. It was also one of the reasons why we eventually opted for the more restrictive definition. In fact, also the size itself of the phenomenon would have been to big to be true, although the papers who adopt the statistical or objective definition of overeducation return a higher share than that obtained applying the subjective definition (for a recent comparison of outcomes of these two definitions, using the ISFOL PLUS data, see Mandrone et al. 2016) .
A last robustness check consists of introducing in the econometric specifications adopted for the earnings equation a demand-side control variable, possibly accounting the different distribution of economic activities by local area. We have chosen to control for the local unemployment rate at the time when the data was collected with a procincial level of aggregation (NUTS3 level). We use the provincial unemployment rate of the area where university graduates search for a job in OLS and IRs, but the provincial unemployment rate of the area of residence for the Heckit estimates, since the destination area of non-employed individuals is not defined. To take into account the Moulton (1986) problem we compute standard errors by clustering observations at a provincial level. The unreported coefficient of the provincial unemployment rate in the OLS earnings equations equals -0.0228 and is statistically significant at the 1% significance level. It is more than double the usual coefficient of the wage curve (-0.01), suggesting that the graduate labor market is much more flexible to changes in the local unemployment rate. However, the wage penalty associated to overeducation and overskilling changes only marginally when controlling for the local unemployment rate.
Discussion, concluding remarks and policy implications
This paper has studied the main determinants and labour market effects of the educational mismatch in Italy using, for the first time, the AlmaLaurea database. This is by far the largest and most detailed database concerning university graduates in Italy. The sample includes the universe of pre-reform graduates, namely graduates enrolled before the Bologna reform was implemented, from the universities belonging to the consortium in 2005. The focus is on labour market outcomes five years from graduation. The data allows us to establish a number of links with overeducation that have never been investigated before with the same detail. Results show that overeducation and overskilling are persistent phenomena also long after graduation for a large majority of graduates.
The evidence provided in this paper is consistent with a novel interpretation of the educational mismatch in Italy. The usual interpretation is that it is due to a lack of demand for human capital because the country is still heavily specialized in the traditional manufacturing industry, but is experiencing a dramatic increase in the percentage of graduates (Ferrante, 2010; Franzini and Raitano, 2012) . This view is questioned in our analysis on the grounds of the inefficiencies of the tertiary educational and training system, particularly in enhancing jobrelated skills in graduates, as also evidenced in Cipollone and Cutillo (2013) .
Our interpretation is consistent with the recent theories of the educational mismatch that trace it back to overly low human capital, rather than an excess of it, since, in spite of the growing level of youth general education, the work-related skills and competences continue to be insufficient (Leuven and Oosterbeek, 2011) . We do not overlook the importance of the demand side. There is a potential demand for skills in the production system which remains unexploited because of the youth experience gap and their educational mismatch (Pastore, 2012; .
Our conclusion is based, above all, on analysis of the determinants of overeducation. The factors associated with the mismatch are consistent with the well-known image of an immobile social structure, whereas not only success at school and at university, but also in the labour market dramatically depends on the socio-educational background of young people, which strongly affects the choice of the field of study (Checchi et al., 1999; Caroleo and Pastore, 2012) . The chances of overeducation/overskilling are strongly associated with any other university degree than engineering, medicine and a few others. Particularly strong is the impact of holding a degree in social sciences, but also in some scientific fields, such as geology and biology.
On the other hand, having completed some post-graduate training or advanced master courses, especially those involving on-the-job training, represents a cushion against the risk of overeducation, confirming the lack of job-specific skills of graduates.
The correlation between overeducation, but even more so overskilling, on the one hand, and weak educational background and/or poor university performance, on the other, in fact suggests that overskilling is an indication of low not high skills. In other words, even when there is the right match between the qualification held by the graduate and that required to get the job, perhaps due to scant work experience, some graduates might be given tasks for which they feel overskilled.
The unconditional wage penalty associated with the educational mismatch is higher than that found in other similar studies, relatively more for overeducation (between -21% and -25%) than for overskilling (between -16% and -21%). Correcting for the observable characteristics available in the AlmaLaurea database in a multivariate context, the wage gap associated with both forms of educational mismatch halved. This mirrors the low human capital endowment of the mismatched as compared to the well-matched, which also explains the wage gap to a large extent.
The Heckit correction has been used to control for the possible sample selection bias arising from measuring overeducation only among the employed without considering the different characteristics of the non-employed, which modify the probability of being overeducated. The Heckit correction confirms that there is positive selection into employment of the most skilled among those experiencing the educational mismatch, as in the job competition and job assignment models. We argue that this conclusion is also consistent with the human capital model. Nonetheless, in our data, the wage penalty only increases by about 1%. This may be due to the high youth unemployment rate, which weakens the selection mechanism or also to the flatness of the entry wage distribution.
Overall, the findings of this paper have important policy implications. From the demand side, they suggest that the most important strategy for reducing the share of overeducation and the wage penalty associated with it would be for the country to move away from a low towards a high road to development. Overall, this is the most important strategy for accommodating the increasing supply of human capital from the youngest generation and reducing the share of graduates who possess attributes that are not in demand in the labour market.
In relation to this point, it is important to mention the small average size of Italian firms.
Small firms do not manage human resources in such a way as to fully harness and develop them. This is due to their typically informal production structure, the low propensity to delegate functions to managers and the lack of on-the-job training programmes. Schivardi and Torrini (2010) note a negative correlation between the human capital of firms' owners and managers, on the one hand, and the share of graduates in the firm, on the other.
From the supply side, it is important to: a) increase the quality of tertiary education and of human capital in general; b) reduce the length of studies for the individuals coming from poor family backgrounds in order to reduce the impact of school tracking on university success; c) provide more guidance for families and students when deciding upon their field of study at university; d) also provide vocational education and training at university level, especially for individuals from poor family backgrounds (German solution). This implies adopting the dual principle on a large scale and providing on-the-job training before or soon after the university degree; e) fully implement the Bologna process.
Future research will take advantage of the longitudinal structure of the data, when available, to account for sample selection bias in this type of data. In this direction, it could be fruitful to apply a simple test for selection bias in either random or fixed effects models, and also present a correction method based on Chamberlain's approach to panel data models, as proposed in Wooldridge (2010, p. 583) .
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